Introduction
An inflammatory reaction (e.g. adult respiratory distress syndrome, ischaemic reperfusion injury or arthritis) is characterized by leukocyte emigration and plasma protein leakage from the blood stream into the extravascular injured tissue. Leukocyte recruitment is designed as a multistep process in which several types of cell adhesion molecules are involved. 1'2 The initial contact of leukocytes with postcapillary endothelial cells, described as rolling, is mediated by the selectin family of adhesion molecules. 3'4 The subsequent firm adhesion and transmigration through the endothelial cell lining into the inflamed tissue is mediated by leukocyte fi2-integrins (CD 11/CD 18) and endothelial immunoglobulin-like molecules (ICAM-1 and PECAM-1). [5] [6] [7] The selectin family consists of three closely related cell surface molecules: L-selectin (CD62L, MEL-14, LAM-1), P-selectin (CD62P, GMP-140) and E-selectin (CD62E, EIAM-1). Lselectin, originally described as a lymphocyte homing receptor 8 is constitutively present on PMNs, monocytes and most of the lymphocytes. PMN activation results in a rapid removal of L-selectin from the cell surface 9 (shedding). P-selectin normally exists preformed in a-granules of platelets and in WeibelPalade bodies of endothelial cells. After stimulation with histamine, thrombin or oxygen radicals P-selectin is mobilized within minutes on the endothelial cell surface. 1 into account that the blood volume in the rabbit is about 7.4% of its body weight. 31 After recalcification (Ca2+/Mg2+, 0.5 mM) and addition of Cyt B (10 g/mD, PMNs were stimulated with FMLP (10 -6 M). As shown in Fig. 6 , PMN aggregation in the presence of dextran T500 (300 #g/ml) was not altered as compared to control aggregation. Although the maximal aggregation was not altered in the presence of dextran sulphate, the aggregation was delayed. Similar results were obtained with heparin (data not shown). In contrast, fucoidan (20 24 The presence of sulphate on glycans is crucial since other negatively charged or neutral po!ysaccharides had no effect on leukocyte rolling. 4 The possible involvement of sulphated glycoconjugates during leukocyte-endothelial cell interaction is demonstrated at different levels. of SLe x (6'-sulphated SLeX), capping the Gly-CAM-1 structure, binds to L-selectin with higher affinity than SLeX. 42 Tyrosine sulphatation of the P-selectin glycoprotein ligand-1 (PSGL-I) structure is in addition to the appearance of fucosylated, sialylated glycans important for the binding of P-selectin but of no importance for 43 the recognition of E-selectin.
Inhibition of PMN infiltration after administration of heparin was similar to the effect of dextran sulphate, although less pronounced. The lower potency of heparin to reduce PMN extravasation is consistent with its lower potency to block leukocyte rolling. 4 46 Differences in binding to L-PMN chemoattractants or IL-1. E-selectin medselectin have been described for PPME and iates leukocyte rolling in IL-l-treated rabbit fucoidan.
7 Both PPME and fucoidan are able to mesentery venules. 15 A cytokine-inducible liblock L-selectin-mediated murine lymphocyte gand for L-selectin is described on nonlymphoid and PMN adhesion to lymph node high encells. 22 P-selectin is translocated within minutes dothelial venules (HEV) in vitro, but only to the cell surface after stimulation with thromfucoidan is capable to inhibit L-selectinbin, histamine or oxygen radicals. 1 Recently a mediated leukocyte rolling in venules of rat cytokine upregulation of P-selectin with a time mesentery. 25 Nevertheless identical binding course similar to that of E-selectin expression characteristics to P-and L-selectin were dewas also found. 51'52 scribed for fucoidan and dextran sulphate, Participation of P-selectin in PMN infiltration 47 48 whereas no binding was found to E-selectin. 54 In our model the et al., dextran sulphate up to concentrations of sulphated polysaccharides had no effect on 1 mg/ml did not alter CD1 lb/CD18 expres-histamine-or thrombin-related increase in mision. 3 Furthermore, both fucoidan and dextran crovascular permeability. Nevertheless, neurosulphate failed to inhibit CD1 l b/CD18-depenpeptides such as calcitonin gene-related peptide dent PMN adhesion under stationary conditions (CGRP), locally injected in normal human skin, in vitro. 33 '44 In addition, selectin-mediated roll-translocate P-selectin within 15 min to the ing of leukocyte is blocked by sulphated polyluminal membrane. 55 Since in our model CGRP saccharides, whereas anti-CD18 antibodies had is co-injected to enhance the local blood flow, no effect. 1 58 Recent studies on animals aggregation in the presence of heparin mea-genetically deficient in these selectin have shed sured at 3 min after stimulation3 The delay in light on the temporal sequence of selectin aggregation may be due to sterical hindrance of functions, as well as on their individual con-tributions in acute inflammatory models. 59 Early after injury leukocyte rolling was defective and PMN emigration was delayed in P-selectin knock-out mice, whereas later on L-selectinmediated rolling appeared to be more prominent. 56'6 Discrimination between the different selectins can also be made on the level of oedema formation. In a model of contacthypersensitivity plasma leakage was increased via a L-selectin-dependent mechanism with only a minor role for P-selectin. 61 
